Human placental sphingomyelinase. Purification to homogeneity, antigenic properties and partial amino-acid sequences of the enzyme.
Sphingomyelinase from human placenta was purified to homogeneity in five steps: concanavalin A Sepharose, butyl agarose. Blue Sepharose, sphingosylphosphocholine Sepharose chromatography and FPLC-Mono Q. This lysosomal enzyme has a pH optimum around pH 5.0-6.0. It is a glycoprotein with an approximate molecular mass of 70 kDa which is reduced to 60 kDa by enzymatic deglycosylation. Monospecific antibodies against sphingomyelinase were isolated using sphingomyelinase covalently linked to Sepharose as affinity matrix. These antibodies effectively inhibit the sphingomyelinase activity. Peptides were released from sphingomyelinase by cyanogen bromide or proteolytically by trypsin, proteinase V8 and Lys C for gas phase sequencing. Amino-acid sequences are reported which proved to be the prerequisite for antibody and oligonucleotide screening of the respective human placenta cDNA libraries for the determination of the complete amino acid sequence of human lysosomal sphingomyelinase. In situ hybridisation with a labelled antisense RNA synthesized in vitro using cloned sphingomyelinase-specific cDNA as template, which encodes the peptide sequences described here, revealed the strong expression of sphingomyelinase in human placental villi and normal fibroblasts. Fibroblasts of a Niemann-Pick patient, however, were free of mRNA expressing the sphingomyelinase described here.